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Прорізування першого постійного моляра дуже важливе, оскільки воно забезпечує гармонію росту обличчя і дос-
татню оклюзійну підтримку. Затримка прорізування цього зуба може викликати морфологічні, функціональні та 
естетичні порушення. До них відносяться зменшення вертикальних розмірів нижньої частини обличчя, екструзію 
зубів антагоністів, порушення прикусу, формування фолікулярної кісти, перикоронального запалення, і резорбцію 
коренів сусідніх зубів, так і функціональні проблеми з боку зубо-щелепної ділянки та ін. У зв’язку з цим, питання 
етіології, патогенезу, ранньої діагностики та подальшої тактики лікування ретенції нижніх перших постійних моля-
рів є дуже актуальним для сучасного ортодонта. Матеріали і методи дослідження. У статті проведений огляд та 
аналіз літератури щодо етіології, патогенезу, ранньої діагностики ретенції нижніх перших постійних молярів. Ре-
зультати. Аналіз літератури вказав на незначну кількості досліджень щодо порушення прорізування перших моля-
рів нижньої щелепи. В більшості випадків вони представлені клінічними випадками. За даними світової літератури 
поширеність затримки прорізування першого моляра нижньої щелепи становила від 0,01% до 0,04%. Дані літера-
тури вказують на те, що ретенція нижнього першого моляру – це поліфакторне захворювання. До етіологічних 
чинників автори відносять загальні та місцеві фактори. Місцеві фактори, що викликають затримку прорізування 
зубів, включають порушення шляху прорізування зубів, аномалію форми зуба, гіперплазію, зміщення зачатку че-
рез кісту і пухлину, втрату простору для прорізування, фіброз ясен, ідіопатичні умови. Системні фактори включа-
ють ендокринні розлади, такі як гіпотиреоз, гіпертиреоз, гіпопаратиреоз, рахіт, краніофаціальну гіпертрофію. В 
літературному огляді представлені морфологічні та рентгенологічні діагностичні критерії порушення прорізування 
перших постійних нижніх молярів. Так, корейські вчені запропонували визначати глибину ретенції, кут нахилу та 
простір для їх прорізування на панорамних рентгенограмах. В огляді представлена класифікація типів ретенції пе-
рших постійних молярів нижньої щелепи. 
Ключові слова: ретенція зубів, порушення прорізування нижнього першого моляра, затримка прорізування зубів, 
діагностика порушень прорізування перших постійних нижніх молярів.  
The eruption of the first permanent molars is very important as it provides the harmony of the growth of the face and 
sufficient occlusion support. A delay in the eruption of this tooth can cause morphological, functional and aesthetic 
disturbances. These include reduced vertical size of the lower face, extruding the antagonist teeth, malloclusion forma-
tion, follicular cyst formation, pericoronal inflammation, and roots resorbtion of the adjacent teeth, as well as functional 
problems of dentoalveolar area, etc. In this regard, the issue of etiology, pathogenesis, early diagnostics and further 
treatment of lower first permanent molars retention is very relevant for modern orthodontics. In the literary review, 
morphological and radiological diagnostic criteria of eruption of first permanent lower molars have been presented. 
Materials and methods of the research. The article reviews and analyzes literature on the etiology, pathogenesis, early 
diagnostics of retention of the lower first permanent molars. Results The analysis of the literature pointed to a small 
number of studies regarding the disrupted eruption of first lower permanent molars. In most cases, they are presented 
as clinical cases. According to the world literature, the prevalence of delayed eruption of  the first molar of the mandible 
was 0.01% to 0.04%. Data from the world literature indicate that the retention of the lower first molar is a polyfactoral 
disease. According to the etiological factors authors distinguish general and local. Local factors causing delay in teeth 
eruption include impaired pathway for teeth eruption, abnormality of the tooth form, hyperplasia, displacement of the 
rudiment because of the cyst and the tumour, loss of space for eruption, gingival fibrosis, idiopathic conditions. Systemic 
factors include endocrine disorders such as hypothyroidism, hyperthyroidism, hypoparathyroidism, rickets, craniofacial 
hypertrophy. In the literary review morphological and radiological diagnostic criteria of eruption disturbance of the first 
permanent lower molars are presented. Thus, the Korean scientists proposed to determine the depth of the retention, 
the angle of inclination and the space for their eruption on panoramic radiographs. The review presents the classification 
of retention types for the first permanent molars of the mandible. 
Key words: dental retention, disturbances in the eruption of the lower first molars, delayed teeth eruption, diagnostics of 
first permanent lower molars eruption violations. 
 
Introduction 
According to the data of modern literature, in many 
countries of the world there is an increase in the fre-
quency of dentofacial anomalies, including dental reten-
tion [1, 2, 3]. According to studies of various scientists, 
the delay in the eruption ranges from 0.8% to 17.4% of 
cases [1, 4]. 
Both temporary and permanent teeth may remain im-
pacted. Among the permanent teeth, retention of the 
maxillary canines and mandibular premolars is more of-
ten observed; then retention of third molars on the lower 
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jaw follows; and, more rarely, the retention of the central 
and lateral incisors [5, 6, 7] is observed. Delayed eruption 
of the first mandibular molar is rare. Hence, P.S. Grover, 
L. Lorton [4] determined that its prevalence was less than 
0.01%, and R.M. Kramer, A.C. Williams [8] reported that 
the prevalence of this pathology was 0.04%. At the same 
time, eruption of the first permanent molar is very impor-
tant as it provides the harmony of the growth of the face 
and sufficient occlusion support. Disturbance in the erup-
tion of this tooth can cause many problems, such as re-
duced vertical size of the lower face, extrusion of antago-
nist teeth, malocclusion, follicular cyst formation, peri-
coronal inflammation, and resorption of the roots of adja-
cent teeth [9-11]. In this regard, issues of etiology, patho-
genesis, early diagnosis and further treatment of reten-
tion of the lower first permanent molars are very relevant 
for a modern orthodontist. Therefore, a review of modern 
world literature, which would reveal these issues, be-
came the aim of our research. 
Materials and methods 
A literary study was conducted using the Medline da-
tabase and Google Scholar database. Keywords used in 
the search were “dental retention”, “disturbances in the 
eruption of the lower first molar”, “delayed teeth eruption”, 
“diagnostics of first lower molars eruption violations”.  
Results 
Teeth eruption is a physiological process that greatly 
affects the normal development of the craniofacial com-
plex [12, 13]. 
In the special literature, retention is considered as a 
disturbance in the process of teeth eruption [14, 15]. 
Some authors consider impacted tooth as the one which 
has not erupted after end of the period of its physiological 
eruption, with the completed formation of the root, and 
with periodontal ligament located in the bone. Other spe-
cialists relate impacted teeth to those ones which have 
not erupted within two years after the period of their 
physiological eruption [16]. 
For diagnostic purposes, impacted teeth are classified 
according to three states: impaction, primary and secon-
dary retention [17]. 
1. Impaction is the termination of tooth eruption 
caused by a clinically or radiologically identified barrier on 
the way of the eruption pathway or due to the incorrect 
position of the tooth. 
2. Primary retention is defined as the termination of 
the eruption of a normally positioned and normally devel-
oped tooth before eruption through the gum without a 
physical barrier on the way of the eruption, and when the 
tooth eruption is delayed for more than two years. 
3. Secondary retention is the termination of tooth 
eruption after appearance in the oral cavity without a 
physical barrier or ectopia of the tooth. 
Most experts associate teeth eruption with the degree 
of their roots formation. According to Anastasia Kelekis-
Cholakis, William Wiltchire (2006), the eruption of perma-
nent teeth usually begins after the formation of one-fourth 
of their roots [18]. 
In another study, Haavikko [19] and Gron [20] re-
ported that teeth erupted during the formation stage of 
approximately two-thirds of the root. According to other 
experts [21], teeth eruption can also occur with halfly 
formed root of the tooth. 
However, Marks and Schroeder (1996) [22] observed 
teeth eruption without roots, which means, in their opin-
ion, that the formation of the root itself is not a direct con-
dition for teeth eruption, but it can speed up this process. 
The formed root apex of the impacted tooth, according to 
G.S. Gordon-Jury et al. [23], indicates a complete loss of 
potency to self-eruption. 
Previous publications on the retention of the first per-
manent molars constitute mainly reviews of clinical cases 
with a small number of patients (Glass, 1951; Jerrold, 
1966; Robinson, 1974; Watkins and Tucker, 1977; Mel-
lor, 1981; Lapeer, 1988; Raghoebar et al. , 1990; Groper, 
1992; Hedge and Munshi, 2001), and obviously there is a 
lack of knowledge on the etiology and the possibility of 
restoring the process of their eruption (Kaban et al., 
1976; Duncan and Ashrafi, 1981; Oliver and Hunter, 
1986; Spieker, 2001) [24]. 
According to Kwon et al. [25], among 2.219 children 
examined at a primary school in Korea, the following av-
erage term for the eruption of the first mandibular molars 
was determined: for boys – 6.22 years, for girls – 6.12 
years. According to the studies by Helm and Seidler [26], 
the term for eruption of the first mandibular molar in Dan-
ish children was 6.21 years for boys, 6.02 years for girls, 
and according to Ekstrand et al. [27]: 6.3 years for boys 
and 6.1 years for girls. 
The authors did not substantiate the difference be-
tween the frequency of delayed eruption of the first man-
dibular molar by gender, but the total number of boys 
with this pathology was by 1.5 times higher than that of 
girls, and the difference in the prevalence of the left and 
right side was not significant. 
Disturbance in the eruption of permanent teeth may 
be caused by systemic factors associated with endocrine 
abnormalities and syndromes or local factors [28]. Local 
factors causing delay in teeth eruption include impaired 
pathway for teeth eruption, abnormality of the tooth form, 
hyperplasia, displacement of the rudiment because of the 
cyst and the tumour, loss of space for eruption, gingival 
fibrosis, idiopathic conditions. Systemic factors include 
endocrine disorders such as hypothyroidism, hyperthy-
roidism, hypoparathyroidism, rickets, craniofacial hyper-
trophy. 
Several authors (Reid, 1954; Brady, 1990; Ireland, 
1991; DiBiase and Leggat, 2000), given the large number 
of hereditary cases, suggest that disturbance in the erup-
tion may have a genetic component. There is evidence 
that the retention of molars is also under genetic control 
(Baccetti, 2000). Scientists point out that eruption distur-
bances are associated with the Mendelian inheritance 
scheme (Shokeir, 1974), and teeth eruption may be af-
fected by a number of syndromes (cleidocranial dysosto-
sis, osteopetrosis, etc.) [29]. 
As for the etiology of retention in the very first lower 
molars, this question has not been studied in detail in the 
literature. In particular, Marsuzaki et al. [30] investigated 
the reasons for the eruption delay of the very first lower 
molar. A total of eleven patients (4 boys and 7 girls with 
an average age of 9.5 years) were examined with the 
primary delay in teeth eruption. An estimation of clinical, 
radiological and histopathologic researches was con-
ducted in order to identify the factors that prevent spon-
taneous eruption of the examined teeth, the choice of fur-
ther surgical intervention and the course of the postop-
erative period. Histopathological diagnoses of patients 
included 3 odontogenic tumours, 2 odontogenic cysts 
and 6 hyperplasias of dental follicles. 
In addition, Philipsen et al. [31, 32] also conducted 
histological studies of the mucous membrane, which 
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covers the impacted teeth (opercules). The material of 74 
impacted teeth (first and second molars) was examined. 
In 24.3% of cases, the “classic” odontogenic tumours 
were diagnosed: ameloblastic fibroma (7), ameloblastic 
fibrodentinoma (6), ameloblastic fibroodontoma (4), and 
complex odontoma (1). 29.7% of the sample showed 
unidentified odontogenic lesion of hamartomatous nature, 
which was called giant-cell odontogenic fibromatosis. 
Thus, odontogenic tumours were diagnosed in 54.1% of 
the samples. Histomorphological changes were not de-
tected in other 34 samples (45.9%). Odontogenic tu-
mours were significantly more often associated with first 
molars than with other molars (8:1 ratio). Giant-cell odon-
togenic fibromatosis had a close connection with im-
pacted mandibular molars. In addition, odontogenic le-
sions of the mucous membrane over the first molars of 
the mandible were more common. 
C. Bereket, N. Cakir-Ozkan, I. Sener et al. (2011) [33] 
believe that one of the main etiological factors is the me-
dial inclination of the eruption of the first mandibular mo-
lar for an unknown reason. 
A study of 24.000 Danish children showed that there 
was a significant correlation between the period of teeth 
eruption within one field of innervation (Parner et al., 
2002). Thus, the period of eruption of the first permanent 
molar in the mandible is closely related to other molars of 
the mandible. At the same time, there is no close connec-
tion between the first molars, incisors or premolars. Con-
sidering that mandibular molars have a separate innerva-
tion (Chavéz-Lomeli et al., 1996; Kjær, 1998) in relation 
to incisors and premolars, the authors suggest that inner-
vation could have an effect on the eruption process. Re-
cently, the association between innervation and eruption 
has been proven experimentally (Fujiyama et al. (2004) 
[34]. 
A number of scientists point out that local disorders of 
innervation caused by viral damage to the nerve path-
ways (Herpes zoster, epidemic mumps) can lead to de-
layed teeth eruption (Bang et al., 1995; Becktor et al., 
2002). Short roots, osteonecrosis, periodontitis, retention, 
odontalgia, scars, dental agenesis, calcined and devital-
ized pulp, internal resorption of the roots are clinical 
manifestations that are described in combination with in-
fectious lesion of the trigeminal nerve branches caused 
by herpes zoster (Cooper, 1977; Schwartz and Kvorning, 
1982; Wright et al., 1983; Smith et al., 1984; Garty et al., 
1985; Solomon et al., 1986; Goon and Jacobsen, 1988) 
[35]. One of the ways in which a viral attack can affect 
the development and teeth eruption is the spread of the 
virus through the peripheral nerve pathways to the teeth. 
This can cause temporary demyelination of nerve fibers, 
which can lead to decreased activity of nerve endings. It 
has been proven that demyelinated nerve endings are in 
close proximity to the tooth (Lambrichts et al., 1993), and 
it has been experimentally documented that the destruc-
tion of nerve fibers around the teeth affects the eruption 
process (Fujiyama et al., 2004) and the activity of osteo-
clasts (Talic et al., 2003) [36]. 
Korean scientists [35], who thoroughly investigated 
clinical cases with a delayed eruption of the lower first 
molars, found that the average age at the time of diagno-
sis was 9.2 years, which was much later than the normal 
period of eruption. This indicates that the delay in the 
eruption of the first lower molar is poorly diagnosed both 
by patients and doctors. 
In their research, scientists classified the type of re-
tention of the lower first molars into four types in accor-
dance with its position relative to the rudiment of the sec-
ond molar and the second premolar (Fig. 1) [37]. The first 
type is characterized by the higher position of the first 
molar with respect to the rudiments of the second molar 
and the second premolar. In those cases, where the first 
molar was located above the rudiment of the second mo-
lar, but lower than the second premolar, one may speak 
of type II. In cases of type III, the first molar was located 
lower than the second molar, but above the second pre-
molar. In type IV, the first molar was located lower than 
the second molar and the second premolar. 
 
 
Figure 1. Classification of retention types  
of the first permanent molars of the mandible [37]. 
Type I was the most common type of retention fol-
lowed by type III, type IV and type II (Fig. 1). The reason 
for the delay in eruption in each of the species was the 
following: Type I had an uncertain etiology. In Type II, 
many cases of abnormal eruption pathways, cystic 
changes, and odontogenic tumours were observed. In 
type III there were unexplained reasons for delay, dental 
tumours. In type IV cases, there were obvious reasons, 
such as cystic changes or dental tumours. These results 
indicate that Type I is unclear in many cases and may be 
considered as difficult to predict the treatment outcomes. 
Korean scientists [38] proposed to determine the 
depth of retention, the angle of inclination and the space 
for their eruption on panoramic radiographs. The base 
line connecting the cement-enamel transition of the adja-
cent temporary second molar and the upper edge of the 
alveolar ridge was defined as the reference line of the 
alveolar bone. In cases where the second temporary mo-
lar was removed, the first temporary molar was used as a 
guide (Fig. 2). 
The retention depth was measured as the shortest 
vertical distance between the baseline of the alveolar 
bone and the impacted tooth (Fig. 2C). The retention an-
gle of the tooth was measured as the angle between the 
baseline of the alveolar bone and the longitudinal axis of 
the tooth (Figures 2A, B). The crown width was meas-
ured in the equatorial region of the mandibular first molar 
(Fig. 2Db). The eruption space was measured as the dis-
tance between the vertical lines of the proximal contacts 
of the second molar and the second premolar relative to 
the baseline of the alveolar bone (Fig. 2Da). 




Fig. 2. A, B. Measurement of the retention angle.  
C. Measurement of the retention depth. D. (a) the eruption space 
between the permanent second premolar  
and the second molar; (b) crown width [38]. 
Scientific studies have shown that surgical exposure 
of the tooth during retention of the first mandibular molars 
was effective for further spontaneous eruption. Although, 
the overall ratio of the teeth, which did not erupt after 
surgery, was 16.9%, and especially in Type I, it was 6 out 
of 21 cases. Most of these unsuccessful cases did not 
have any visible physical barrier that could cause tooth 
retention and the lack of space. In these cases, an addi-
tional equipment-based method of treatment was applied, 
but this approach also had no result. Taking this into ac-
count, the researchers suggested the presence of anky-
losis. 
Diagnosis of teeth ankylosis is considered difficult for 
clinicians due to the lack of proper clinical method. Al-
though it is known that ankylosing teeth produce high 
percussion sound and show low values with periotest, 
they are not considered to be convincing for measure-
ment due to variable sensitivity [39]. Conventional 2-
dimensional radiographic examinations, such as periapi-
cal or panoramic X-rays, cannot show ankylosing areas 
on the labial or lingual surfaces of the roots [39, 40]. Mul-
tispiral computed tomography in comparison with the 
cone-beam computer tomography for visualization of the 
periodontal ligament space more often indicates ankylos-
ing area. 
Conclusion 
Literature review revealed a small number of studies 
on disturbances in the eruption of the first mandibular 
molar. Most of them were presented with clinical cases. 
The authors point out the need for further research in this 
direction. Untimely diagnosis and treatment of the reten-
tion of the first permanent molars increases the degree of 
complications. Therefore, it is important to carry out early 
diagnosis and treatment by periodic dental examinations 
starting form 6 years. 
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